Interaction of spin-labeled tryptamine with monoamine oxidase: probing the microenvironment of the active site by spin probe-spin label techniques.
The spin-labeled substrate, tryptamine, was used as a structural probe of the active site of bovine liver monoamine oxidase B (amine:oxygen oxidoreductase (deaminating) (flavin-containing), EC 1.4.3.4). When the reaction was monitored by electron spin resonance (ESR), line broadening effects indicative of binding with an apparent relation to substrate specificity of the highly purified enzyme were observed. The spectrum indicated that the bound tryptamine was 'partially immobilized' with a dissociation constant of 39 microM and 2.2 mol bound per enzyme dimer. The correlation time, reflecting the environment of the tryptamine binding site, was determined to be 6.2 ns. The topology of the active site was investigated by using dual spin-label methodology in which the spin-labeled substrate, tryptamine, and the 15N-substituted and deuterated maleimide spin label covalently bound to the essential sulfhydryl groups were used. The ESR spectral data suggested that the essential sulfhydryl groups are at least 14 A away from the tryptamine-binding site. The environment surrounding both spin-labeled substrates, tryptamine and [2H,15N]MSL, and the motional properties of the enzyme are discussed.